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PREMOISTENED WIPE WITH RESIDUAL ANTIMICROBIAL ACTIVITY 

IBflflflfiAL FIELD 

The present invention relates to a method of obtaining effective residual antimicrobial 
activity on a bard surface and preiMi^ 

invention comprises contacting a hard surface with an antimicrobial companion comprising an 
organic acid and surfactant and allowing specific amounts of the organic acid and surfactant to 
remain on the hard surface. The premoistened wipes of the present invention comprise an 

antimicrobial composition and a substrate. 

PAPKT pntTND OF T HE INVENTION 
Hard surfaces found in the household, such as countertops in kitchens and bathooms, are 
often contarninated with bacteria and other nucrcorganisms. These micron-ganisms can lead to 
ilmcsses m humans and in animals. Humans are especially vulnerable to these microorganisms 
when they are present near food, such as on the countertops in kn^^ 

The antimicrobial effectiveness of organic acids, such as citric acid, is well known 
throughout the literature. Organic acids are utilized in a few cleaning products to provide 
antimicrobial effectiveness. However, most antimicrobial cleaning products provide only 
immediate antimicrobial activity and do not provide residual antimicrobial activity. For example, 
most antimicrobial spray cleaning products are sprayed onto a surface to provide immediate 
antimicrobial activity and then rinsed, wiped, or otherwise removed from the surface treated. 
Many of these products would not be safe to leave on a surface, especially on surfaces around 
food, such as kitchen countertops. Other antimicrobial products are simply not efficacious over a 
period of time to provide residual antimicrobial effectiveness. 

There has thus been a need for a safe antimicrobial product mat provides residual 
antimicrobial activity. There has also been a need for a way to treat hard surfaces, such as 
countertops in kitchens and bathrooms, so that surfaces free of imcroorganisms will not be 
iecontaminated by other microorganisms. 



WO 00/00026 



SUMMARY OF THE INVENTION 
The present invention relates to a method of obtaining effective residual aminiicrobial 
activity on a hard surface comprising the steps of 

(a) contacting said hard surface with an effective amount of an antimicrobial 
composition comprising organic acid having antimicrobial action, preferably 
citric acid, and surfactant, preferably a nonionic surfactant; and 

(b) allowing at least about 100 nucrograms (ug), preferably at least about 150 
ug, more preferably at least about 175 ug, and still more preferably at least 
about 275 ug, of the organic acid and at least about 100 ug, preferably at 
least about 125 ug, more preferably at least about 150 pg, and still more 
preferably at least about 175 ug, of the surfactant per square inch of said 

, hard surface to remain on said hard surface. 
The method of the present invention provides a residual antimicrobial benefit on the treated surface 
for an indefinite r^ of time, so long as the specific levels of organic acid and surfactant are 
allowed to remain on the treated surface. The method provides residual antimicrobial efiecfiveucss 
against a variety of microbes, mcluding Salmonella choleraesuis and Staphylococcus aureus. 
The present invention further relates to a premoistened wipe comprising: 

(a) substrate; and 

(b) antimicrobial composition comprising: 

(i) antimicrobially effective amount of organic acid; 
(u) surface tension reducing amount of surfactant; 
(ui) optionally, suds suppressor, 

(iv) optionally, hydrotrope; 

(v) optionally, solvent; 

(vi) optionally, perfume; and 
(vH) water. 

The antimicrobial composition typically has a P H of from about 1.6 to about 3.0 and is typically 
loaded onto the substrate at a loading factor of at least about 2.0. The premoistened wipe of the 
present mvention can be utilized to carry out the method of the present invention to obtain effective 

residual antimicrobial activity. 

The present mvention also relates to articles of manufacture for obtaining effective 
residual antimicrobial activity on a hard surface comprising (a) a container, (b) premoistened 
wipes comprising antimicrobial composition, and (c) set of instructions to apply said antimicrobial 
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ITcrobia. common „saU .mm surfcceroobuun effective re*^ an*rocrob,a. acuvny 

on said surface. ^ nBSCr TrTr n f jhf INVENTION 

As used herein, the phrase "effective residual antimicrobial activity" means tbat at least a. 
one „ reduction preferably at leas, a two ic* Action, and more prereraMy at leas, a three log 
^on in microbial activity is aetoved »he» a tare surface, "bid. h„ been treated according 
tttte „^ of the present mvention. is i^ 

^rising fiom about .Cto about 10' roicroorg»usm count. A test method for derermmmg 
Zive residua, antimicrobial activity on a surfaro Mri - ammucrobia! compostum, of 
the present invention is described hereinafter in Example I. 

As used heroin, the teiro "effective amount" means an amount of an antimicrobial 

.. ^z-n amounts of organic acid and surfactant to the treated 
composition that provides the necessary amounts 

surface* achieve effective residual antiuucrcbial activity. 

Tne preso.. invention ..composes meAods of obtaining effective residue arnwar*»d 
^ on a tare surface. Also encamp^ by the presort ^ ^ 
c^.posi.ion, and pronun^ w^ 

c^ out the me*od of the present utvertion. Also, the present invention includes art*** o 
mantra comprising (a) comainer, (b) premoisteued udpes comprising 
composition, and (c) * of M- to appW said antimicrobm. composition to a^« 
IZ a, effective residum antimicrobia. activity amount of said anfimierobia. »m^« 
* bard surface » .main effective residua, antimicrobial activi* on said surfirce. n*nods, 
premoismned «ipes. and articles of die present invention are effective agmns. a vanety of 
nucobes, including gram negative (-) and gram positive (+) bactena. 

^^^^^^ ofacraevmg effective residua, antinucrobia. 
.cUvity on a hard surf** by conmcting the surfaro wrth an ^^^^^ 

tension of ..rfacmn, and aUowing specific amourrt, of tbe «•"-"*- 
^rfceant to rem*, on the wrt I- * W" ^ ^c^"**^ 

ZLd surface. When die .reared surface is subsequent* mnoculafcd witi, about 10 nncrouters 
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of bacteria, at least s one log reduction in microbial activity is 

a^bia. activity resuUs for an indefinite period of time, i^,-* rf— -*«» . 
to remain cm the treated surface. _ 

iovcto and at ieas, about 100 pg, P*W* * 150 * — " ^ 

^ „, » and still more probably about 275 * of organic acid and 

,00 pg, prefcrab.y at .east about US «, ntore preterebly at leu. about 150 
p^^^^nswef^^persouareincaofdte^baro^^ 

ZI to remain on the treated surfac, Tne spe^c amounte retired ror any s^-garec 
acmhavingautinucrobim action^ 

disclosed hereinafter in Example 1. 

fc a preferred embodiment the mganic acid is citric acid and me surmctent * a nc«™c 
surfactant, proferab, an edited a.coho, (such as ALFONIC* Ethoxyh^ avadab. 
.fc. Vtste Chemical Compaq in Houaoa. Texas) as described 
coming of specific amom* of cimc^ 

a^y provide effective residua, amimierobia. aetivity on the bard surface. ** protec* 

t • ^ hv a variety of microbes, including gram negative (-) bactcna, 
the surface against rccontamination by a variety 01 nuwuu», ° 

^ as ar^A **— . - «™ ^ (+ > -* " *<**•"■* T 

^ sig „al to consumers that me surface bas residual antimicrobial protection. Abo. the glossy 
to aU™theco*umer to identify areas onthehard surface w m<m wero inadverrendy m*^ m 

Tb. hard surface to be treated can be contented by the m tinticrobim composdmn m a 
^ rfw ays in me memod of the present invention. For example, the antmticrobial composmon 
can „e sprayed directiy onte me surface using conventional spray- know, in*. -. spray* 

^^to subs»te; *ipiag the surface vdth a premoistened wipe compnsmg . 

i~»~t. «.rVi n«; those of the present invention described 
antimicrobial composition and a substrate, such as tnose or u» P 

hereinafter ardotb^ 

ppcMftigpftJED WIPE 
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The premotstened wipe of the present invention typically comprises an ardnrncrolnal 
exposition .ad a substrate-Th. "-mods of * P— i— *- «» be carried o« by arrp.y»g 
to specific amounts of organic acid and surfacUnt to a bard surface «o be treattd by wrpmg the 
surface with the prerwistened wipes of the present invention. 

(M ^mMir p " BULroM?osrnQW 

„. present urvention encompasses arnrmicrobia. con^oai^ typically comprising » 

ZL. Toe antimicrobia. composmons cm firrther o,^ iogredi-ts sad, as suds 

suppressors, bydretn^ solvents, perfume, hydrogen peroxide, « ^ ^ 
scavengers, «» other optional iagredieat, Tbc n^ of fte preacm in«mion can be canted oat 
^ ta .ntimicrnbial composition tadf. or by loading th. ^mmicrobial co»r»sto o^a 
^ ta . P -^w*.-^»"-^^* < ^ <,,,, *' I,,,,,,t 



methods. 

C p^invenrion results fiom the unexpected discovery *at certan, organ* aods 
such as citric, mtdic succinic, and benzoic, used in suitable concentrations, as further descrtbed 
fce- are highly efficacious against microbes, such as Salvia eMemends and 
Stophylococcus oumts. When used in the presence of a surfacSaiu, preferably a 

from Vista Chemical Company in Hons**, Texas), these acids were ^ » 

^idua, antinticrobialaetivity agmns. a variety of microbes, including gram ncgatrve (-) bacrena. 

such as S^neU* Meraesu,. and gram positive (+) bacteria, such as S^ococcus °ur^ 

following structure: 

R-COOH 

wherein R may be represented by tower Hey.; substituted lower allcyl; hydroxy tower a0ryl (c* 
HOCHr-); carboxy tower alley, (e g. HOOCM^OV); carboxy. hydroxy tower 
HOOCCH, CHOH-,: carboxy. hato tower a*y. (e.g HOOCCH.CHBH, carboy W 
tower aDcyl (e.g HOOC-CHOH^CHOH-); diearboxy. hyrtacy tower aDcyl ^*»C-0*C- 
C(OH)(COOH) IV); tower alkenyl, carboxy tower »»ceny. (eg. HOOCCH=CH-), torboxy 
^ ^ (eg HOOC-CHjC(COOH)=CH-); phenyl (C Hr* snbstitntcd ptayUe* 
^ phenyl HOC. Hr-). Other acid examples include hydroxy lower alley. e.g jactic; 
carboxy. hydroxy tower alkyl. eg -* ^ — ^ °* ^ 



WO 00/00026 



6 



PCT/IB99/01101 



^ succuuc; carboxy. dibydroxy lower alkyl, eg. 2-mahyl tartanc; dicarboxy, hydroxy tower 
alkyU e.g. 2-metbyl citric acid; and carboxy lower alkenyl, e.g. ftmaric. Hie above definiuons are 
used in an illustrative but not a limiting sense. The term W as used hereto refers to an acid 
whereia *R" contains one to six carbon atoms. The term "substituted - indicates that one or more 
hydrogen atoms are substituted by halogen atoms (F, d, Br, I) hydroxyl groups, amino groups, 
thiol groups, nhro groups, cyaoo groups, and the like. Examples of preferred antimicrobial orgamc 
acids include, but am not limited to, citric acid, tafc -id. »*ici* -llFffc 
and mixtures thereof. 

in a preferred embodiment, the present antimicrobial compositions comprise organic acid 
at a level of from about 0.5% to about 20%, more preferably from about 1% to about 10%, and 
still more prereraMy from about 1.5% to about 7.5% by weight of the aiitimicrobial composition. 

Citric acid is a mghh- prefer - 
because it is a natural acid and is relatively safe for use on household surfaces, especially surfaces 

used for food preparation su^ 
citric add is aUowed to rcnu^^ 

surface which can be aesthetically satisfying to consumers and provide a visual signal to 
consumers that the surface has residual antimicrobial protection. Also, the glossy film allows the 
c^cr to idmufy areas on the hard surface which were inadvertently missed in treating the 
surface and allows the consuitjer to verify that an enu^ 
Oft fflTflFACTANT 

It is believed that surfactant is needed to aid the antimicrobial action of the orgamc ac.d, 
especially when the organic acid « present ^ 

cell walls of the rmerobes to allow the orgamc acid to easity penetrate i^ 
inactivating the microbe. Suitable surfactants for incorporation in the present antimicrobial 
compositions include those known in the art selected from nonionic, anionic, zwitterionic, 
analytic, canonic surfactants, and mixtures thereof. Preferably, the surfactant utilized in the 
present antinucrobial compositions is a nonionic surfactant, more preferably an ethoxylated 
nonionic surfactant Typically, the present antimicrobial compositions comprise from about 0.5% 
to about 15%, pitferably from about 1% to about 10%, more preferably from about 1.5% to 
about 5%, of surfactant by weight of the antimicrobial composition. 

Most preferably, the present antimicrobial compositions comprise ethoxylated nonionic 
surfactants, which can be broadly defined as compounds produced by the condensation of ethylene 
oxide groups (hydrophilic in nature) with an organic hydrophobic compound, which may be 
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aliphatic or alkyl aromatic in oaNre. The lerrgth of the polyoxyethylene group which U condensed 
vrith any particular hvflrephobic group can be readily adjusted to yidd a ^^oh^ 
having destod d«g« of balance betwea. byd^ 

Ch*^ nonknic surfactantt suibdde herein have » nvew e%taeoxy conttd in tbe range 
from about 35% to about 70%, by weight of the surfactant 

Examples of suitable oonionic surfactants include the condensation products of pnmary or 
nhphatic alcohofc having Horn 8 to 24 carbon atinns in eito sb^ chain or b^ 
chain configuration ™* from 2 to about 18 moles of alkylene oxide per mole of alcohol 
Pmfembly, the aliphatic alcohol comprises between 9 and 15 carbon ato™ a»d is eflmxyhded wdh 
between 2 and 9, desirably between 3 and 8, moles of ethylene oxide per mole of aliphatic alcohol. 
Such oonionic surfactants are preferred from the point of view of providing good to excellent 
detergeocy performance on fatty and greasy soils. The preferred surfactants are prepared from 
primary alcohols having no more man about 50% chain branchmg, i.e. vducb are eimer Unear 
(such as those derived from natural fats or prepared by flic Zieglcr process for ethylene, e.g., 
mvristy, Oct* mm* alcohols) or partly branched such as the DOBANOLs and NEODOU. 
which have about 25% 2-methy. bmncbing (DOBANOL™ and NEODOL* being trade names of 
Shell Oil Company) or SYNPERONICs. which are understood to have about 40% to 50% 2- 
methyl brandnng. (SYNPERONlC is a trade name of Imperial Chemical Industrms PLC) 
Specific examples of nomonic surtactams falling wifltin the scope of flte invention include 
DOBANOL™ 4M. DOBANOL™ 45-7, DOBANOL™ 45-9. DOBANOL™ 91-3. 
DOBANOL™ 91-6. DOBANOL™ 91-8, SYNPERONlC 6. SYNPERONlC 9, the 
corfeesation producu of coconut alcohol witi. an average of between 5 and 9 moles of etiylene 
oxide per mole of alcohol, the coconut alkyl portion having from 10 to 14 cartmn atoms and the 
condensation products of tallow alcohol wifl, an average of between 7 and 12 moles of ethylene 
oxide per mole of alcohol the tallow portion comprising essentially between 16 and 22 carbon 
atoms Secondary Ueear alkyl ahoxylaes are also snhable in the present ctmtposmons. for 
example *ose=d^ates of the Tergtol series ta^ 

alkyl group mid up to about 1 1. especially from about 3 to 9. ethoxy residues per molecule. 

Of the above highly preferred are olkoxylated oonionic surfactants having an average 
HLB in the range from about 9.5 to 13.5. especially 10 to 12.5. Highly snitiddc nomonic 
sorfacant, of this M»e are dhoxylated primary Cm, alcohols having an average degree of 
Chelation from about 2 to 9. more preferably from about 3 to 8. Most preferably, the surfactant 
i. nn etitoxylated Cm. alcohol having an average degree of ctt^huion of about 6. whtch ts 
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con^n^ly avails 

ALFONIC* 810-6 Ethoxylatcd. Other useful nonionic surfactants include carbohydrate based 

surfactants and amine oxides based on olefins. 
Alternatrveh-.ormad^ 

antixnicrobial compositions including anionic, amphoteric, zwitterionic, and cationic surfactants. 

Suitable anionic surfactants to be used herein include water soluble salts or acids of the 
forrnula ROSO3M wherein R is preferably a C 6 -C 2 4 bydrocarbyl, preferably an alkyl or 
hydxoxyalkyl having a C 10 -C 2 0 alkyl component, more preferably a C 12 -C 18 alkyl or 
hyd^cyaDcyU and M is H or a cation, e.g., an alkali metal cation (e.g., sodium, potassium, 
Uthium) or amrnonrom or substituted ammonium (e.g., methyl, dimethyl-, and tnmemyl 
ionium cations and quaternary ammonium cations, such as tetramethyl^mm«num and 
o^lpiperd^^ 

cthylamine, d^larnine, tricmylanune, and mixtures thereof, and the like). 

Other suitable anionic surfactants to be used herein include alkyl^henyi^ther- 
sulphonates and alkjl-carboxylates. Other anionic surfactants can include salts Ceding, for 
example, sodium, potassium, ammonium, and substituted ammonium salts such as mono-, di- and 
t^olanrine salts) of soap, Co-C 20 "near alkylbenzer^lfonates, Cg-C^ primary or 
secondary alkar^sulfonates, Cg-C 24 olefinsulfonates, sulfonated polycarboxylic acids prepared by 
sulfor^onofthep™^ 

patent specification No. 1,082,179, C 8 -C 2 4 alkylpolyglycolemersulfates (cc^taming up to 10 
moles of ethylene oxide); alkyl ester sulfonates such as C 14 _16 tnethyl ******** 
glycerol sulfonates, fatty oleyl glycerol sulfates, alkyl phenol ethylene oxide ether sulfates, paraffin 
sulfonates, alkyl phosphates, isethionates such as the acyl «ethionates, N-acyl taurates, alkyl 
suceinamates and sulfosuccinates, monoesters of sulfosuccinate (especially saturated and 
unsaturated C 12 ^i 8 monoesters) diesters of sulfosuccinate (especially saturated and unsaturated 
C 6 _c l4 diesters). acyl sarcosinates, sulfates of alkylpolysaccterides such as the sulfates of 
alkylpolyglucoside (the nonionic nonsulfated compounds being described below), branched 
primary alkyl sulfates, alkyl polyethoxy carboxylates such as those of the formula 
' RO(CH 2 CH 2 0) k CH 2 COO-M + wherein R is a Cg-C^ alkyl, k is an integer from 0 to 10, and M 
isasoluble salt-forming cation. Resm adds and hydrogenated resin acids are also suitable, such 
as losm. Wn&ox* ^mA^&****^"*** present in or derived 



PCT/IB99/01101 

WO 00/00026 

9 

fern ^ oil. Farther examp.es are given in "Surface Active Agents and Detorgeuts" (Vol. I and II 
by Schwartz, Perry and Bercb). A variety of such surfactants are also generally disclosed m U.S. 
Patent 3,929.67*. issued December 30. 1975 to I^ughhn, «t al at Column 23. line 58 through 
Column 29, line 23 (herein incorporated by reference). 

Prefemll .nionic surfactants for use in the compositions herein are the alkyl benzene 
sulfonates, alkyl sulfates, alkyl alkylated sulfates, paraffin sulfonates and mixtures thereof. 

Suitable amphoteric surfactants to be used herein include amine oxides having the 
following formula R'R'R*0 wherern each of*'. R 2 and R* is independently a saturated 
substihrted or unsubsdmted, linear or branched hydrocarbon chains of from 1 to 30 carbon atoms. 
Preferred aimne oxide surfactants to be used ac^ 

having the following formula R'R^O wherein R' is an hydrocarbon chain comprising from 1 to 
30 carbon atoms, preferably from 6 to 20, more prefcraMy from 8 to 16, most preferably from 8 
to 12 and wherein R : and R 1 are independently substituted or unsubstitnted, linear or branched 
hydrocarbon chains comprising from 1 to 4 carton atoms, preferably from 1 to 3 carlxm sterns, 
and more preferably are methyl groups- R 1 may be a saturated substituted or unsubstitutcd, linear 

or branched hydrocarbon chain. 

Suitable amine oxides for use herein arc for instance natural blend C-C,. amine oxides as 
well as C,rC» amine oxides commereiaUy available from Hoechst. 

Suitable zwiocriomc surfactants to be used herein contain both cntionic and anionic 
bydrophilic groups on me same molecule a. a relatively wide range of pHs. Tbe typical catiomc 
group is a quaternary ammonium group, although other positively charged groups hire 
phospl»,uum,imidazouumandsuto TT° typical anionic hydropluhc 

are carboxylates and sulfonates, although other groups like sulfates, phosphonatcs, and the 
like can be used. A generic formula for some zwitterionic surfactants to be used herein is 

R'*I+(R I XR')R*X- 

wherein R' is a hydrophobic group; R 1 and R' are each C1-C4 alkyl, hydroxy alkyl or other 
substituted alkyl group which can also be joined to form ring strnctores wifo the N;R* is. moiety 
joining the clonic nitrogen atom to the lydroplrifc group and is typical ^ 
alkylate, or polyalkoxy group containing from I to 10 carbon atoms; and X is the hydropnBie 
group which is preferably a carboxylate or sulfonate group. Preferred hydrophobic groups R are 
alkyl groups coruaimag from 1 to 24, preferably less than 18, more preferably less than 16 carbon 

atoms ^Vg*^9ovcm^V~^^'**~^ 1i ^ Vm ' 
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such as aryl groups, amido groups, ester groups and the like. In general, the simple alkyl groups 
are preferred for cost and stability reasons. 

Highly preferred zwitterionic surfactants include betaine and sulphobetaine surfactants, 
derivatives thereof or mixtures thereof. Said betaine or sulphobetaine surfactants are preferred 
herein as, they help disinfection by increasing the permeability of the bacterial cell wall, thus 
allowing other active ingredients to enter the cell. 

Furthermore, chic to the mild action profile of said betaine or sulphobetaine surfactants, 
they are particularly suitable for the cleaning of deUcate surfaces, e.g., surfaces in contact with 
food and/or babies. Betaine and sulphobetaine surfactants are also extremely mild to the skin 

and/or surfaces to be treated. 

Suitable betaine and sulphobetaine surfactants to be used herein are the 
betaine/sulphc^etaine and betaine-Uke detergents wherein the molecule contains both basic and 
acidic groups which form an irmer salt giving the molecule both canonic and anionic hydrophilic 
groups over a broad range of pH values. Some ccmimon examples of these detergents are 
described in U.S. Pat. Nos. 2,082,275, 2,702^79 and 2,255,082, mcor 1 >orated herein by 
reference. Preferred tetaine and sulphobetaine surfactants herein are according to the formula: 

wherein R 1 is a hydrocarbon chain containing from 1 to 24 carbon atoms, preferably from 8 to 18, 

preferably from 12 to 14, vvher^ 
carbon atoms, preferably 1 carbon atom, wherein n is an integer from 1 to 10, preferably from 1 to 
6, more preferably is 1, Y is selected from the group consisting of carboxyl and sulfbnyl radicals 
and wherein the sum of R 1 , R 2 and R 5 hydrocarbon chains is from 14 to 24 carbon atoms, or 
mixtures thereof. 

Examples of particularly suitable betaine surfactants include C ir C„ alkyl dimethyl 
betaine such as ccconut-betaine and C,rC« alkyl dimethyl betaine such as laurylbetaine. 
Ccccnutbetaine is ccmmeicially available from Seppic under the trade name of Airwnyl 265®. 
Uurylbetainc is commercially available from Albright & Wilson under the trade name Empigen 

BB/L®. 

Other specific zwitterionic surfactants have the generic formulas: 
R l j^(0)-N(R 2 HC(RW^ 
or R^OW^W^to^ 00 
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vAcon each R 1 is a hydrocarbon, c.g. an alky] group containing from 8 up to 20, preferably up to 
18, more preferably up to 1 6 carbon atoms, each R : is either a hydrogen (when attached to the 
arnido nitrogen), short chain alkyl or substituted alkyl containing from one to 4 carbon atoms, 
preferably groups selected from the group consisting of methyl, ethyl propyl, hydroxy substituted 
ethyl or propyl and mixtures thereof; preferably methyl, each R 3 is selected from me group 
consisting of hydrogen and hydroxy groups and each n is a cumber from 1 to 4, preferably from 2 
to 3, more preferably 3, wim no more man one rrydroxy group in any (CQfy) moiety. The R 1 
groups can be branched and/or unsaturated The R 2 groups can also be connected to form ring 
stnictures. A surfactant of this type is a C i0 -C l4 fatly 
acylarrndopropyler^ that is available from the Sherex Cconpany 

under the trade name "Varion CAS sulfbbetaine"®. 

Suitable canonic surfactants that can be used in the detergent compositions of the present 

invention include coconut trimcthylammonium chloride, 
fi") S^s SUPPRESSOR 

Optionally, but preferably, the present antimicrobial corruption comprises a suds 
suppressor to limit the amount of suds generated when the antimicrobial composition is applied to 
a hard surface. An muxntont aspect of the present invention involves allowing the antirmcrobial 
exposition to remain on the treated surface, without being rinsed off or otherwise significantly 
removed. As such, it can be important to provide an antimicrobial composition that miniiruzes 
visual residue so as to be consumer acceptable. Suds suppressors can be mcorporated in the 
antimicrobial comrxxm*ns of the present mvention to reduce the amount of visual residue 
remaining on the treated surface. Suds tend to leave an un^ 

surface which can be unacceptable to consumers of me present article of rnanufacture. This can 
especially be a problem when the antimicrobial compositions are not rinsed and/or wiped from the 
treated surface, as in the present methods for achieving effective residual antirmcrobial activity . 

Suds suppressors useful in the antimicrobial compositions of toe present invention include 
alkyl phosphate ester suds suppressors, silicone suds suppressors, and combinations thereof. 
Levels in general are from 0% to about 10%, preferably from about 0.001% to about 5%, and 
more preferably from about 0.003% to about 1%, by weight of the ainimicrobial composition. 
Typical levels tend to be low, e.g., from about 0.01% to about 3% when a sweone suds suppressor 
is used. Preferred iior^lmsphate competitions omit the phosphate ester component entirely. 
SUiconc suds suppressor technology and other oefbarrung agents useful herein are more extensively 
documented in -Dcfoaming, Theory and Industrial AppUcatious", Ed., P. R- Garrett, Marcel 
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Dekker, N.Y., 1973, ISBN 0-8247-8770-6, mcorporated herein by reference. See especially the 
chapters entitled "Foam control in Detergent Products" (Ferch ct al) and "Surfactant Antifoams" 
(Blease et al). See also U.S. Pat Nos. 3,933,672 and 4.136,045. Other useful suds suppressors 
can be found in U.S. Patent No. 5,500,154. Highly preferred silicone suds suppressors are the 
ccmrxninded types known for use in laundry detergents such as heavy-duty granules, although 
types hitherto used only in heavy-duty liquid detergents may also be mcorporated in the instant 
conditions. For example, porydiniethylsuo^ having trimethylsuy! or alternate end blocking 
units may be used as the silicone. These nury r* (xmtpoinded wh^ 

non-silicon cornponerru, as illustrated by a suds suppressor comprising 12% siiiconc/sOica, 18% 
stearyl alcohol and 70% starch in granular form. A suitable cornrnercial source of the silicone 
active conrpounds is Dow Coming Corp. A highly preferred suds, suppressor is a silicone _ 
compound available from Dow Coming Corp . under the trade name DOW AF™ Phosphate esters 
have also been asserted to provide some protection of silver and silver-plated utensil surfaces; 
rjowever, the instant cornpositions can have excellent silver care without a phosphate ester 
component If it is desired nonetheless to use a phosphate ester, suitable compounds are disclosed 
in U.S. Pat. No. 3,314,891, issued Apr. 18, 1967, to Schmofca et al, incorporated herein by 
reference. Preferred alkyl phosphate esters contain from 16-20 carbon atoms. Highly preferred 
alkyl phosphate esters are monosteaiyl acid phosphate or monooleyl acid phosphate, or salts 
thereof; particularly alkali metal salts, or mixtures thereof. It has been found preferable to avoid 
the use of simple calaun^recipitating soaps as antifoams in the present compositions as they tend 
to deposit on the dishware. Indeed, phosphate esters are not entirely free of such problems and the 
formulator will generally choose to minimize the content of potentially depositing antifoams in the 
instant compositions. 
Ml HYDROTROPE 

An optional ingredient which is sometimes highly desirable in aqueous liquid cleaners is a 
rrydrotrope which serves to stabilize the coaiposmons by aiding in the solubilization of their 
components. A hyorotxope is especially preferred for use in an antimicrobial cornposition which 
also comprises perfume materials, solvents, and multiple surfactant systems. In such an 
arrtrrrucrobial composition, the hydrotrope serves to solubilize the otherwise insoluble materials. 
The hydrotrope is typically selected from the group consisting of alkali metal, ammonium, and 
rrietbanolammonium isopropytbenzene sulfonates, xylene sulfonates, toluene sulfonates, cumene 
sulfonates, benzene sulfonates, and mixtures thereof. Specific hydrotropes found to be useful in 
the present antimicrobial compositions are sodium cumene sulfonate and potassium toluene 
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sulfonate. Most preferably, sodium cumene sulfonate is incorporated in the present antimicrobial 
compositions. When present, hydrotropes are incorporated in die antimicrobial compositions at a 
level from about 0% to about 5%, preferably from about 1% to about 3%, more preferably from 
about 12% to about 2% by weight of the antimicrobial composition. The hydrotrope, e.g. sodium 
cumene sulfonate, serves only to stabilize the antimicrobial compositions by aiding die 
solubilization of the various ingredients, 
ivi SOLVENT 

The compositions herein may comprise as an optional ingredient a solvent or mixtures 
thereof. When used, solvents will, advantageously, give an e nh a n ced cleaning to die compositions 
of the present invention. Suitable solvents for incorporation in the compositions according to the 
present invention include propylene glycol derivatives such as n-butoxypropanol or n- 
butoxypropoxypropanol, water-soluble CARBITOL® solvents or water-soluble CELLOSOLVE 
® solvents. Water-soluble CARBITOL® solvents are ccmipounds of the 2-{2- 
alkoxyethoxy)ethanol class wherein the aflcoxy group is derived from ethyl, propyl or butyl. A 
preferred water-soluble carbhol is 2-(2-butoxyethoxy)ethanol also known as butyl carbitol. Water- 
soluble CELLOSOLVE® solvents are compounds of die 2-aIkoxyethoxyethanol class, with 2- 
butoxyethoxyethanol being preferred. Other suitable solvents are benzyl alcohol, methanol, 
ethanol, isopropyl alcohol and diols such as 2-ethyl-l,3-hexanediol and 2 T 2,4-trimethyl-l,3- 
pcntanediol and mixture thereof. Preferred solvents for use herein are n^utoxypropoxypropanol, 
butyl carbitol® and mixtures thereof. Most preferrably, the solvent for use in the present 
antimicrobial compositions is n-butoxypropoxypropanol (also referred to as dipropylene glycol 
monobutyl ether). N-butoxypropoxypropanol is typically utilized in the present antimicrobial 
compositions at a level of from about 0% to about 6%, preferably from about 0.5% to about 4%, 
more preferably from abom 0.5% 

Other useful solvents for use in the present antimicrobial compositions include a 
poh/(aIkylene glycol) alkyl ether, as defined herein after, or mixtures thereof. 

Typically, where present the composition may comprise a poly(alkylene glycol) alkyl ether 
or a mixture thereof at a level of from 0.001% to 10%, preferably from 0.005% to 2%, more 
preferably from 0.01% to 1%, even more preferably from 0.05% to 0.5% and most preferably 
from 0.08% to 0.4% by weight of the total composition. 

Suitable poiy(alkylene glycol) alkyl ethers for use herein are according die following 
formula: 

R'-O-fCHrCHR^-R 5 
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wherein R 1 and R 2 each independently aie hydrogen or a substituted or unsubstituted, saturated or 
unsaturated, linear or branched hydrocarbon chain having from 1 to 30 carbon atoms or a hydroxy 
bearing linear or branched hydrocarbon chain having from 1 to 30 carbon atoms, R 3 is a 
substituted or unsubstituted, saturated or unsaturated, linear or branched hydrocarbon chain 
having from 1 to 30 carbon atoms or a hydroxy bearing linear or. branched hydrocarbon chain 
having from 1 to 30 carbon atoms, n is a number greater than 2, or a mixture thereof. 

Preferably R and R 2 each independently are hydrogen, or a substituted or unsubstituted, 
linear or branched, alkyl group or alkenyl group having from 1 to 30 carbon atoms, preferably 
from I to 16 carbon atoms, more preferably from 1 to 8 and most preferably from 1 to 4, or a 
hydroxy bearing linear or branched alkyl or alkenyl group having from 1 to 30 carbon atoms, more 
preferably from 1 to 16, even more preferably from 1 to 4, and most preferably R 1 and R 2 are 
methyl or hydrogen. 

Preferably R J is a substituted or unsubstituted, linear or branched, alkyl group or alkenyl 
group having from 1 to 30 carbon atoms, preferably from 1 to 16 carbon atoms, more preferably 
from 1 to 8 and most preferably from 1 to 4, or a substituted or unsubstituted, saturatrd or 
unsaturated, linear or branched aryl group having up to 30 carbon atoms, preferably from 3 to 16 
and more preferably from 4 to 8 carbon atoms, or a hydroxy bearing linear or branched alkyl or 
alkenyl group having from 1 to 30 carbon atoms, more preferably from 1 to 16 even more 
preferably from 1 to 8. and most preferably R } is butyl. 

Preferably n is a number of at least 3, preferably from 3 to 2300, more preferably 3 to 
100, more preferably from 3 to 20 and most preferably from 3 to 10. 

The pdy(alkylene glycol) alkyl ethers for use herein preferably have an average molecular 
weight from 164 to 100,000, more preferably from 180 to 10,000 and most preferably from 200 to 
1,000. 

Suitable pory(alkylene glycol) alkyl ethers for use herein include poly(propylene glycol) 
mono butyl ether, pory(ethylene glycol -co-propylene glycol) mono butyl ether, polyethylene 
glycol) dimethyl ether, polyethylene gh/col<o-propylene glycol) dimethyl ether, polyethylene 
glycol) stearate or mixtures thereof. Polypropylene glycol) mono butyl ether (average molecular 
weight 340) is commercially available from Aldrich or from Union Carbide under Ucon-lb 65®. 

Other useful solvents for antimicrobial compositions of the present invention include those 
disclosed in U.S. Patent Nos. 5,540,865; 5,435,935; and 5,362,422; which are hereby 
incorporated by reference. 
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The solvents may typically be present within the compositions of the invention at a level 
up to 15% by weight, and preferably from 1% to 7% by weight of the composition, 
fyj) PERFUM5 

Perfumes are optionally, but preferably, incorporated in the present antimicrobial 
compositions to impart an aesthetically satisfying odor to the antimicrobial composition. A variety 
of perfume materials can be utilized, especially those imparting odor characters such as citrus, 
pine, and outdoor fresh. If perfume materials are utilized in the present antimicrobial 
compositions, a hydrotropc, such as sodium cumene sulfonate as described hereinbefore, is 
typically needed in order to solubilize the perfume materials and stabilize the antimicrobial 
composition. 

(vitt OTHER OPTIONAL INGREDIENTS 

Other optional ingredients such as chelating agents, radical scavengers, and dyes can be 
incorporated into the present antimicrobial compositions. Pcroxygen bleach, such as hydrogen 
peroxide, is another optional ingredient mat can be utilized in the antimicrobial compositions to 
improve the antimicrobial activity of the antimicrobial compositions. However, because pcroxygen 
bleach tends to be rather unstable, die present antimicrobial compositions are essentially free of 
peroxygen bleach, such as hydrogen peroxide. 

The balance of the formula is typically water and/or non-aqueous polar solvents with only 
minimal cleaning action, e.g., those having a hydrogen bonding parameter above 7.8, like 
methanol, ethanol, isopropanol, ethylene glycol, propylene glycol, and mixtures thereof. The level 
of non-aqueous polar solvent is greater when more concentrated formulas are prepared Typically, 
the level of non-aqueous polar solvent is from about 0% to about 40%, preferably from about 1% 
to about 10% and the level of water is from about 50% to about 99%, preferably from about 75% 
to about 95%. 

The pH of the antimicrobial composition is typically from about 1.6 to about 3.0, 
preferably from about 2.0 to about 3.0, more preferably from about 2.0 to about 2.5. Most 
preferably, the pH of the antimicrobial composition is about 2.0. When the antimicrobial 
composition comprises citric acid as the organic acid, the pH of the composition is preferably less 
than about 3.0, because the first pK. for citric acid occurs at about 3.0. At the first pK* the acid 
deprotonates and thus loses some of its antimicrobial effectiveness. The pH of the antimicrobial 
composition is preferably above about 2.0 because at pH below 2.0, compositions are typically 
required to be identified as toxic or hazardous materials. 
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The antimicrobial compositions of the present invention can be applied to a hard surface 
according to the methods described hereinbefore to achieve effective residual antimicrobial 
activity. In a preferred embodiment, the antimicrobial compositions are first loaded onto a 
substrate as described hereinafter to form a pre m oi st ened wipe product 

(E\ SUBSTRATE 

Referring to the components of the present invention in more detail, the premoistened wipe 
of the present invention includes a substrate comprising a woven or nonwoven web of natural 
fibers, synthetic fibers, or mixtures of natural and synthetic fibers. Suitable natural fibers include 
but are not limited to cellulosic fibers, such as wood pulp fibers, cotton, and rayon. Suitable 
synthetic fibers include fibers commonly used in textiles; including but not limited to polyester and 
polypropylene fibers. 

Various forming methods can be used to form a suitable fibrous web for use in the present 
invention, For ins tawy, the web can be made by nonwoven dry forming technique such as 
air-laying, or alternatively by wet laying, such as on a papcrmaking machine. Other nonwoven 
Tns >n u* ? i rn .ip" fl techniques, inrinHmg but not limited to tp^hrpqwffs such as melt blown, 
spunbonded, needle punched, and hydroentanglement methods may also be used 

In one embodiment, the dry fibrous web can be an airlaid nonwoven web comprising a 
combination of natural fibers, staple length synthetic fibers and a latex binder. The dry fibrous 
web can be about 20-80 percent by weight wood pulp fibers, 10-60 percent by weight staple length 
polyester fibers, and about 10-25 percent by weight binder. 

The dry, fibrous web can have a basis weight of between about 40 and about 90 grains per 
square meter. The density of the dry web can be measured after evaporating the liquid from the 
premoistened wipe, and the density can be less than about 0.15 grams per cubic centimeter. The 
density is the basis weight of die dry web divided by the thickness of the dry web, measured in 
c-oimstent units, and the thickness of the dry web is measured using a circular load foot having an 
area of about 2 square inches and which provides a confining pressure of about 95 grams per 
square inch. In one embodiment, the dry web can have a basis weight of about 64 grams per 
square meter, a thickness of about 0. 06 cm, and a density of about 0. 1 1 grams per cubic 
centimeter. 

In one embodiment, the dry fibrous web can comprise at least 50 percent by weight wood 
pulp fibers, and more preferably at least about 70 percent by weight wood pulp fibers. One 
particular airlaid nonwoven web which is suitable for use in die present invention comprises about 
73.5 percent by weight cellulosic fibers (Southern softwood Kraft having an average fiber length 
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of about 2.6 mm); about 10.5 percent by weight polyester fibers having a denier of about 135 
gram/9000 meter of fiber length and a staple length of about 0.85 inch; and about 16 percent by 
weight of a binder composition comprising a styrcne butadiene copolymer. The binder composition 
can be made using a latex adhesive commercially available as Rovene 5550 (49 percent solids 
styrcne butadiene) available from Mallard Creek Polymers of Charlotte, N.C. 

One suitable airiaid nonwoven web for use in the present invention is the airlaid nonwoven 
web employed in PAMPERS* BABY FRESH brand baby wipes marketed by The Procter & 
Gamble Co. of C in c inn ati, Ohio. 

The pre-moistened wipe is made by wetting the dry substrate with at least 2.0 grams of 
liquid antimicrobial composition per gram of dry fibrous web. Preferably, the dry substrate is 
wetted with at least about 2.5 grams, and more preferably at least about 3.0 grams of liquid 
antimicrobial composition per gram of the dry fibrous web. In a preferred embodiment, the dry 
substrate is wetted with 3.2 grams of liquid antimicrobial per gram of dry fibrous web. A 'loading 
factor" of 2.0 means that the dry substrate is wetted with 2.0 grams of liquid antimicrobial 
composition per gram of dry fibrous web. 

The following patents are incorporated herein by reference for their disclosure related to 
webs: U.S. Patent 3,862,472 issued Jan 28, 1975; U.S. Patent 3,982,302 issued Sept. 28, 1976; 
U.S. Patent 4,004,323 issued Jan. 25, 1977; U.S. Patent 4,057,669 issued Nov. 8, 1977; U.S. 
Patent 4,097,965 issued July 4, 1978; U.S. Patent 4,176,427 issued Dec. 4, 1979; U.S. Patent 
4,130,915 issued Dec 26, 1978; U.S. Patent 4,135,024 issued Jan. . 16, 1979; U.S. Patent 
4,189,896 issued Feb. 26, 1980; U.S. Patent 4,207,367 issued June 10, 1980; U.S. Patent 
4,296,161 issued Oct 20, 1981; U.S. Patent 4,309,469 issued Jan 25, 1982; U.S. Patent 
4,682,942 issued July 28, 1987. and U.S. Patents 4,637,859; 5,223,096; 5,240,562; 5,556,509; 
and 5,580,423. 

In one alternative embodiment, the substrate can comprise a hydroentangled web having a 
basis weight of about 62 grams per square meter and comprising about 50 percent by weight 
rayon fibers and about 50 percent by weight polyester fibers, polypropylene fibers, or a 
combination thereof In another alternative embodiment, the substrate can comprise a laminate of 
two outer hydroentangled webs, such as nonwoven webs of polyester fibers having a basis weight 
of about 30 grams per square meter, joined to an inner constraining layer, which can be in the 
form of net like scrim material which contracts upon heating to provide surface texture in the outer 
layers. 

ARTICLE OF MANUFACTURE 
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The present article of mamifecturc encompasses piemoistened wipe products as described 
hereinbefore that can be packaged in a container with a set of instructions for the c on su m er. The 
article of manufacture of the present invention typically comprises (a) container, (b) premoistcued 
wipes, and (c) set of instructions to apply said antimicrobial composition to a hard surface and 
allow an effective residua] antimicrobial activity arrwmnt of said antimicrobial com p o sit ion on said 
hard surface to obtain effective residual antimicrobial activity on said surface. 

Containers useful in the present article include, for example, PET tubs, flow-wrap 
pouches and other packaging known in the art for piemoistened wipe products. Typically, 
piemoistened wipes of the present invention are stored in the containers to reduce evaporation of 
the antimicrobial compositions loaded onto the premoistened wipe. 

The article of manufacture of the present invention further comprises a set of instructions 
in association with the container. As used herein, the phrase "in association with" means the 
instructions are either directly printed on the container itself or presented in a different manner 
inH iiHi™ but not limned to, a brochure, print advertisement, electronic advertisement, and/or 
verbal communication, so as to communicate the set of instructions to a consumer of the article of 

* 

manufacture. 

The set of instructions typically comprise the instruction to squeeze a premoistened wipe 
of the present invention to release a antimicrobial composition onto a hard surface to be treated. 
The set of instructions can further comprise the instruction to evenly spread the antimicrobial 
composition across the hard surface with the substrate of the premoistened wipe. The set of 
instructions further comprise the instruction to allow the antimicrobial composition to remain on 
the treated surface, without rinsing or othewise removing the antimicrobial composition from the 
treated surface. The set of instructions can further comprise the instruction to allow at least about 
100 ug of organic acid, preferably citric acid, and at least about 100 ug of surfactant, preferably 
nonionic surfactant, per square inch of hard surface to remain on the hard surface, without rinsing 
or otherwise substantially removing the antimicrobial composition from the treated surface. 

All patents, articles, documents, and other materials cited herein are hereby incorporated 
by reference, unless otherwise indicated 

The followi ng are wmlimiting examples of the present invention. . 

EXAMPLE^ 

Effective residual antimicrobial activity of citric acid and ALFONIC* 810-6 Ethoxyiated 
surfactant is d eter mined according to the following protocol (Protocol No. CMB0009.TCM). 
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Various antimicrobial compositions consisting essentially of citric acid and ALFON1C* 
810-6 Ethoxytatcd surfactant are applied to glass carriers and allowed to dry overnight (about 18 
hours). After drying, ten microliters of a challenge organism [Staphylococcus aureus ATCC 6538 
- (SA) or Salmonella choleraesuu ATCC 10708 - (SQJ are added to the treated carrier and 
allowed to sit for a period of time. The number of surviving organisms is then determined and die 
reduction of organisms is reported. 

Glass carriers (3^x1") are sterilized by placing them in a dry heat sterilization oven at 
180°C for 2 hours, cooled and then stored at room temperature until use. 

The glass carriers are placed into sterile petri dishes (1 carrier/petri dish). Ten 
microliters of die antimicrobial composition is applied to each of ten carriers per chal l e nge 
organism per antimicrobial composition. Using the pipette tip, the antimicrobial composition is 
evenly spread across a 1" x 1" surface of the carrier. The carriers are then left to dry overnight 
(about 1 8 hours) with the lids of the pctn dishes left ajar. 

The rhallwigK organisms from the stock cultures are transferred into Nutrient Broth and 
incubated at 35*- 37°C. Daily transfers are made fin* at least 3 consecutive days (not to exceed 30 
days). After 36-54 hours of incubation, the cultures are used to prepare inoculum. Four 48-hr 
tubes of the challenge organism are concentrated using centrifugaiion. 

The inoculum is prepared using 95% culture and 5% horse serum. 

The treated carriers are then inoculated with ten microliters of the inoculum and spread 
with the pipette tip. The numbers control count should be at least 10 4 CFU/carrier but should not 
exceed 10 7 CFU/carrier. The carriers are allowed to sit for the 30 minute contact time at ambient 
temperature. After the contact time, the carrier is transferred to twenty milliliters of Lethcen 
Broth. The Letheen Broth containing the carriers is then vortexed. The Lethcen Broth is serially 
diluted (1:10 dilutions) and duplicate portions of the dilutions are plated using TSA pour-plates. 

All plates and all neutralizing broth tubes are incubated at 35°-37°C for 48 hours. After 
incubation (as appropriate), the broth culture tubes are streaked to confirm +/- growth. 

The results of the foregoing testing is presented in the following chart showing the residual 
antimicrobial effectiveness of various antimicrobial compositions: 
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1 The micrograms quantity of citric acid applied to an one square inch of test area. After 18 hours 
the area is then challenged with 10 uls of test organism. 

2 The micrograms quantity of ALFONIC 810-6 Ethoxyiated surfactant applied to an one square 
inch of test area. After 18 hours the area is then challenged with 10 uls of test organism. 

3 The resulting concentration of citric acid produced by delivering 10 uis of microorganisms 
across the one sq. in. area containing a known amount of dried citric acid residual. 

4 The resulting concentration of ALFONIC 8 10-6 Ethoxyiated surfactant produced by delivering 
10 uls of microorganisms across the one sq. in. area containing a known amount of dried 
ALFONIC residual. 

This data demonstrates the specific amounts of organic acid (e.g., citric acid) and surfactant (e.g., 
a ncnionic ethoxyiated alcohol surfactant) required to be left on a hard surface to provide effective 
residual antimicrobial activity. 

EXAMPLE H 

The following are nonlirnhing examples of antimicrobial compositions that can be utilized 
in the methods and articles of the present invention: 
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Suds Suppressor^ 




0.0037 




0.0030 






Perfume 


0.2 


0.2 




0.20 


0.20 


0.2 


Water 


Balance 




Balance 


Balance 
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1 Citric acid commercially available from CargjlL 

2 Nonionic alcohol cthoxylate surfactant commercially available from Vista Chemical Corapnay 
under the tradename ALFONIC* 8 1 0-6 Ethoxylated. 

1 Butcocy propoxy propanol commercially available from Dow Chemical 

4 Sodium cumene nifcngiw commercially available from Reutgers-Nease Chemical Company 

under the tradename NAXONATE* 45 SC. 

3 Silicone suds suppressor commercially available from Dow Coming under the tradename DOW 
AF. 
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6 Citric acid commercially available from Cargill. 

7 Acetic acid commericaUy available from Aldrich. 
1 Lactic acid commercially available from Aldrich. 

'Nonionic alcohol ethoxylate surfactant commercially available from Vista Chemical Compnay 
under the tradename ALFON1C* 810-6 Ethoxylated. 

10 Amine oxide (C )2 ) mrfad ?"t commercially available from the Stepan Company under the trade 
nameNINOX*X9336. 

" Ethanol cwnmerrially available from Aldrich. 

13 Propylene glycol t-butyl ether commercially available from Aldrich. 

13 Di(ethyleae glycol) butyl ether commercially available from Aldrich. 
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The antimicrobial pof" po s«ri"T" of the present invention are preferably loaded onto a substrate as 
described hereinbefore at a loading factor of about 3.2 to form a premoistened wipe product 
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WHAT IS CLAIMED IS: 

1. A method of obtaining effective residual antimicrobial activity on a hard surface 
comprising the steps of 

(a) f ^tac *"g said hard surface with an effective amount of an antimicrobial 
composition comprising organic acid having antimicrobial action and 

(b) allowing at least about 100 ug of said organic acid and at least about 100 ug 
of said surfactant per square inch of said hard surface to remain on said hard 

m 

surface. 

2. The method of Claim I, wherein at least about 150 ug of organic acid and at least about 100 
ug of surfactant per square inch of said hard surface is allowed to remain on said hard 
surface. 

3. The method of Claim 2, wherein said organic acid is citric acid. 

4. The method of Chum 3, wherein said surfactant is nonionic surfactant 

, i 

5. The method of Claim 4, wherein said nonionic surfactant is ethoxylated alcohol. 

6. The method of Claim 1, wherein said method obtains effective residual antimicrobial activity 
on a hard surface against microbes selected from the group consisting of Salmonella 
choleraesuis, Staphylococcia aureus, and mixtures thereof. 

7. A prcmoisteacd wipe comprising: 

(a) a substrate; and 

(b) an antimicrobial composition comprising: 

(j) antmiicrobially effective amount of organic acid; 
(ii) surface tension reducing amount of surfactant; 
(Hi) optionally, suds suppressor; 
(rv) optionally, hydrotrope; 
(v) optionally, solvent; 
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(vi) optionally, perfume; and 

(vii) water, 

wherein said antimicrobial composition has a pH of from about 1.6 to about 3.0 and 
is loaded onto said substrate at a loading factor of at least about 2.0. 



8. The premoistened wipe of Claim 7, wherein said organic acid is citric acid and said surfactant 
is nonionic surfactant. 

9. The premoatened wipe of Claim 8, wherein said nonionic surfactant is ethoxybtod alcohol. 

10. The premoistened wipe of Claim 8, wherein suds suppressor is present at a level of from about 
0.001% to about 5% by weight of said antimicrobial composition. 

11. The premoistened wipe of Claim 10, wherein solvent is present at a level of from about 0.5% 
to about 4% by weight of said antimicrobial composition. 

12. The premoistened wipe of Claim 1 1, wherein said solvent is n-butoxypropoxypropanol. 

13. The premoistened wipe of Claim 7, wherein said substrate comprises nonwoven material. 

14. A premoistened wipe comprising; 

(a) substrate comprising nonwoven material; and 

(b) antimicrobial composition comprising: 

(i) from about 0.5% to about 20% by weight of said antimicrobial ccnirx>srtion 
of citric acid; 

(if) from about 0.5% to about 15% by weight of said antimicrobial composition 
of nonionic surfactant; 

(iii) optionally, suds suppressor, 

(iv) from about 1% to about 5% by weight of said antimicrobial composition of 
hydrotropc; 

(v) from about 0.5% to about 6% by weight of said antimicrobial composition of 
solvent; 

(vi) optionally, perfume; and 
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(vii) water; 

wherein said antimicrobial composition has a pH of from about 1.6 to about 3.0 and is 
loaded onto said substrate at a loading factor of at least about 2.0. 

15. The piemoistened wipe of Claim 14, wherein said nonionic surfactant is ethoxylatcd alcohol; 
said hydrotrope is sodium cumene sulfonate; and said solvent is n-butoxypropoxypropanol. 

16. The premoistened wipe of Claim 15, wherein suds suppressor is present at a level of from 
about 0.001% to about 5% by weight of said antimicrobial composition. 

17. An article of manufacture for obtaining effective residual antimicrobial activity on a hard 
surface compel ff^j* 

(a) container; 

(b) premoistened wipe comprising: 

0) substrate; and 

(ii) antimicrobial composition comprising organic acid and surfactant; wherein 
said antimicrobial composition has a pH of from about 1,6 to about 3.0 and is 
lo aded onto said substrate at a loading factor of at least 2.0; and 

set of instructions comprising an instruction to squeeze said premoistened wipe to release said 

antimicrobial composition onto said hard surface and wipe said hard 
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